Purpose -The primary aim of this paper is to investigate the evolutionary process and collaboration within Taiwan's cut-flower supply chains. The paper also go on to discuss the enablement of supply chain coordination through information technology (IT) adoption and network effects, as well as performance improvements achieved by the introduction of the wholesale information sharing hotline (WISH) system. Design/methodology/approach -This paper examines the evolutionary process in Taiwan's cut-flower supply chains from a macro-study perspective, based upon primary data obtained from in-depth interviews. The paper also applies multiple regression analyses from a micro-study perspective, in order to gain insights into the evolution of market share within the supply chains, thereby facilitating the investigation of the effectiveness of the WISH system. Findings -The results reveal that the auction houses are heavily dependent upon reliable sources of supply, and that in the earlier stages of the evolutionary process, they played a mediating role in the formulation of auction lines based upon retailer demand through the adoption of the e-auction mechanism. Since then, the operational performance of the auction houses has been improved considerably, with horizontal coordination being supported by information sharing through the WISH system. The network effect is found to have a positive correlation with the number of participants within the system. Originality/value -This paper focuses specifically on the evolutionary process of the cut-flower supply chains in Taiwan, examining the simultaneous achievement of both vertical and horizontal collaboration through the advancement of IT.
Introduction
In negotiations and transactions between the members of supply chains, including suppliers, manufacturers, distributors, and customers, the tendency in the past has been to establish arm's length relationships; however, significant changes have occurred over the years in the evolutionary process of supply chains, leading to a discernible shift from competition to collaboration (Spekman et al., 1998) .
Several of the prior studies provide comparative analyses of the differences between competition and collaboration in supply chains (Lamming, 1993; Spekman et al., 1998; Humphreys et al., 2001) , with adversarial competition generally being found to be the fundamental strategy, and with the primary focus being placed upon constant supply and restricted information sharing (Humphreys et al., 2001) . It has, however, become clear that in terms of improvements in performance, where the participants consider the total benefits to the supply chain as a whole, collaboration clearly outperforms competition; thus, within the overall evolutionary process, the power has now shifted from suppliers to customers (Vargo and Lusch, 2004) .
Recent years have witnessed the pursuit of several collaborative initiatives aimed at enhancing the mutual benefits of the parties and improving overall performance. There is compelling evidence that the efficacy of information technology (IT) has a positive effect on collaboration by the moderating effect of existing relationships (Chae et al., 2005) ; indeed, collaborative strategies of long-term relationship orientation, network governance, and IT advancement can foster inter-firm communication (Paulraj et al., 2008) ; with such collaborative communication will further bestead performance for both buyers and suppliers (Hadaya and Cassivi, 2007; Paulraj et al., 2008; Zelbst et al., 2009) .
It has become increasingly apparent, over recent years, that deeper and wider collaboration is now the new trend in supply chain management (SCM), not only from a perspective of vertical integration and collaboration, but also from a horizontal standpoint (Mason et al., 2007) . Chan et al. (2004) set up a proposed central coordination system to assist vertical and horizontal supply chain collaboration for optimizing the demand allocations. With collaboration among small-to-medium-sized enterprises accessing to global markets, vertical connections yield manufacturing productivity along the supply chain, while horizontal relationships enable collective resource source and joint product innovation; indeed, dilemmas of vertical and horizontal cooperation can be overcome by relational governance, enhancing mutual ability to align goals and to craft common strategies (Mesquita and Lazzarini, 2008) .
In Taiwan, for example, the cut-flower industry has gone through some major changes over recent years, particularly in the areas of supply chain strategy, behaviour and relationships. Therefore, we set out with the primary aim of describing the evolutionary process of supply chains, and go on to examine the ways in which vertical and horizontal collaboration has been achieved using the wholesale information sharing hotline (WISH) system.
We divide the overall evolutionary process into three stages to facilitate our examination of the changes in supply chains and the driving forces triggering these changes during each of these stages. Five auction houses, Tai-Pei Auction House (TPAH), Chang-Hua Auction House (CHAH), Tai-Nan Auction House (TNAH), Tai-Chung Auction House (TCAH) and Kao-Hsiung Auction House (KHAH), provide the trading platforms for producers and retailers.
In our exploration of SCM during these three distinct stages, we place particular focus on the adoption of IT, since this can simultaneously achieve both vertical and horizontal collaboration; and yet, this is an area in which there is relatively little evidence of any prior research. Thus, through our observations of the evolutionary path, we also demonstrate the network effects of IT within supply chain collaboration.
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The remainder of this paper is organized as follows. In the following section, we provide a review of the literature. This is followed in Section 3 by a description of the evolutionary process of supply chains based on a macro-study perspective. With a micro-study perspective, the methodology adopted for this study is subsequently presented in Section 4, followed in Section 5 by our presentation of the results and a brief discussion. The conclusions and limitations drawn from this study are presented in Section 6. Finally, Section 7 closes the paper with a brief discussion on managerial implications.
2. Literature review 2.1 Background to the evolution of the supply chain Collaboration has become the core trading mechanism amongst supply chain partners over the past decade or so; such collaboration has nevertheless advanced still further over the latter part of this period, with several initiatives having succeeded in bringing about much deeper and wider collaboration. These initiatives include vendor-managed inventory (VMI), the e-marketplace and collaborative planning, forecasting and replenishment (CPFR).
In VMI, the vendor manages the buyer's inventory, i.e. the vendor makes the decisions on the appropriate inventory levels within the previously agreed-upon bounds and the appropriate inventory polices (Simchi-Levi et al., 2008) . CPFR is an initiative for supply chain collaboration developed by Voluntary Interindustry Commerce Standards (VICS). It is defined as a business practice that combines the intelligence of multiple trading partners in the planning and fulfillment of customer demand (VICS, 2004) .
Members have traditionally carried out their business based upon arm's length relationships, with an emphasis on individual activities and restricted information sharing (Chen et al., 2007) . Such arm's length relationships were invariably based upon only a single transaction, focusing mainly on price negotiations and the guarantee of a constant supply (Humphreys et al., 2001) . Nowadays, the evolutionary stages of a supply chain essentially comprise of a flow from competition to cooperation and coordination, and ultimately, collaboration (Spekman et al., 1998) .
Competition can be regarded as a network of firms competing with other firms along the entire supply chain. With the move to the cooperation stage, it becomes necessary to ensure the effective integration of the functions of all of the interdependent units in order to meet consumer needs. In the coordination stage, workflows and information linkages between the trading parties are further integrated. Finally, the collaboration stage involves the highest level of intensity of this relationship, within which the trading partners integrate their major consumer processes to achieve their common, desired goals based upon mutual trust and commitment (Spekman et al., 1998; Claro et al., 2006; Matopoulos et al., 2007) .
Several of the prior studies have provided outline sketches of the critical differences between competition and collaboration (Lamming, 1993; Humphreys et al., 2001) . These studies show that collaboration generally outperforms competition, particularly with regard to improvements in general performance.
The general approach to SCM has consequently shifted towards greater emphasis on considerations of global optimization, thereby taking into account the benefits accrued from the supply chain as a whole, as opposed to the benefits that may be accrued by individual firms. As a result, customers now have much greater power and Evolutionary process and collaboration influence over supply chains than ever before (Vargo and Lusch, 2004) ; thus, the focus in SCM has essentially shifted from supply management to demand management.
Several studies have noted that important driving forces, such as subtle changes over time in the attributes of consumption, stricter regulations and laws, globalization and consolidation, can each enhance the design and administration of supply chain relationships, thereby affecting the product and transaction characteristics to force an increase in intensity of collaboration (Matopoulos et al., 2007) . In much of the prior related literature, the tendency has been to explore vertical integration amongst trading partners; however, successful integration within a supply chain will necessarily involve a combination of core processes across different echelons and organizational boundaries pertaining to coordination and partnership.
Within the overall process of supply chain integration and collaboration, the issues are generally seen as requiring a focus on two essential areas. First, there is the need to establish the strategies, types of behaviour and relationships that can most appropriately facilitate the integration of supply chain planning and processes, such as demand management, organizational interdependence, the formation of trust and commitment and the setting up of long-term partnerships (Patnayakuni et al., 2006; Hadaya and Cassivi, 2007; Klein, 2007; Paulraj et al., 2008) .
Second, there is a clear requirement for all parties within the chain to recognize the need to embrace the types of IT systems that are now being widely applied to supply chain integration and collaboration to facilitate information pooling and sharing, as a result of which, there is clear potential for improvements in operational performance (Huang and Iravani, 2005; Barratt and Oke, 2007; Klein, 2007; Paulraj et al., 2008) .
SCM has recently evolved into a process of much deeper and wider collaboration involving both vertical and horizontal cooperation and integration (Chan et al., 2004; Mason et al., 2007; Mesquita and Lazzarini, 2008) . Mentzer et al. (2000) define supply chain collaboration as a situation in which all partners within supply chains can be seamlessly integrated into one virtual network with common achievable goals that are totally aligned. The three elements of collaboration which are regarded as enablers capable of effectively enhancing performance are information sharing, decision synchronization and incentive alignment (Mentzer et al., 2000; Simatupang and Sridharan, 2004) .
Supply chain collaboration through IT
It is quite clear that IT has played an enabling role in supply chain collaboration; indeed, many of the prior studies indicate that information sharing through e-business technology is a fundamental element of supply chain integration and collaboration. As noted by both Swaminathan and Tayur (2003) and Klein (2007) , e-business technology and the resultant-enabled information systems represent a business process which makes best use of internet to complete business transactions. Patnayakuni et al. (2006) confirm that the integration of information flows is an essential element of supply chain integration, with all parties involved being required to share transactional, operational and strategic data. The actual extent of information sharing is exemplified by the level of visibility (Barratt and Oke, 2007) . In support of information sharing and visibility, the primary aim of which is the achievement of supply chain collaboration, the range of IT available has proliferated (Klein, 2007) .
Therefore, information sharing and visibility can clearly enhance benefits, such as improvements of operational performance, reductions in inventory levels, increases in IMDS 110,3 fulfillment rates and responsiveness to changing demand. Organizations can also benefit from the information pooling effect across two supply chains (Huang and Iravani, 2005) . The adoption of e-auction mechanisms ensures the necessary enhanced information sharing, whilst also brings additional benefits to buyers and sellers, with such benefits including reduced transaction costs, shorter order cycle times, increased visibility and efficiency, competitive purchase prices and the pooling of potential suppliers (Hartley et al., 2004) . Within the cut-flower industry, for example, the joint effects of collaborative coordination with suppliers have been accomplished through the adoption of the Dutch auction system; as a result, in the context of such cooperative relationships, the moderating effect of information sharing was discernible between transaction-specific investments and collaborative effects, and such collaboration brought the benefits to both buyers and suppliers (Claro et al., 2006) . Lee and Kumara (2007) designed an auction involving the management of a supplier's inventory to coordinate planning between the supplier and its customers; they demonstrated that such a coordinating mechanism was capable of providing agents with reasonable profits, and thereby also providing them with an additional motivation to share their information. Thus, through the e-auction system, buyers are able to engage in a coordination strategy with their suppliers as an effective means of reducing costs on the basis of accepted contracts (Hartley et al., 2004) . Chen et al. (2007) further revealed that when selecting an appropriate collaborative scenario, members need to consider the level of technology possessed by their partners. According to the evaluations undertaken by Gowrisankaran and Stavins (2004) , technology adoption and advancement can facilitate network effects to a significant degree, with positive network effects increasing with network participants. Indeed, Zhao et al. (2007) confirmed that the overall benefits for firms are generally determined by the quality of their collaboration and the number of other firms adopting the system due to the positive network effect which it provides.
3. Taiwan's cut-flower industry and the WISH system Significant changes have taken place in the cut-flower industry in Taiwan over the past two decades, with a discernible shift in some supply chains from traditional adversarial competition, based upon individual firms, towards deeper inter-firm collaboration. In this paper, the analytical process consists of two perspectives, macro-study and micro-study (Figures 1 and 2 ). In the macro-study perspective, a case study approach is adopted since it allows us to conduct with the aim of identifying forces that facilitate the evolution of supply chains, as well as factors that have an influence on such evolution; the method of research was carried out following the inductive case study by Mintzberg and McHugh (1985) with a longitudinal approach through direct observation and in-depth interviews. More generally, case studies are recognized not only as an especially valuable in exploratory research, but also as a good approach in attempt to understand what and why observed patterns occur. In principle, an historical reconstruction is either more feasible or more desirable; therefore, we set out in this study to investigate three evolution stages and characteristics of strategies, behaviours and relationships in these stages (Figure 3 ), which are identified and classified according to the primary data from the in-depth interview with senior managers and the founder of WISH system. In this section, the evolution of Taiwan's cut-flower supply chains is discussed by using the macro-study.
Evolutionary process and collaboration

The evolution of supply chains
Our primary concern in this study is the evolutionary process of supply chains, with particular focus on strategies, behaviours and relationships in support of the development of the cut-flower industry during the different stages of evolution. Such evolution comprises of three distinct stages, characterized as "supplier-driven," "retailer-driven," and "e-system-driven" stages. In the following part, we describe the essential elements of SCM throughout these three stages of evolution.
3.1.1 The supplier-driven stage (pre-1988) . During this introductory stage, a time when most of productions and sales were driven by individual growers providing In this stage, competition was much more prevalent than cooperation in the same supply chain, as well as across various supply chains. All members operated independently, with very little communication or coordination. Based on the comparison with other industries, provision of flowers was accordingly constrained by product features such as limitations due to weather conditions, discontinuous supply, volatile demand, greater surpluses and higher transaction costs. In other words, all of these factors would tend to hinder the establishment and maintenance of trust and commitment between members. As a result of all of these challenges, coordination was difficult to achieve.
The e-auction mechanism, which emerged in 1988, represented the start of the shift from the supplier-driven supply chain towards a retailer-driven system; there was a discernible shift in market power from suppliers to customers. As noted earlier, the fragmented exchange of flowers throughout the cut-flower industry had led to some challenges during the supplier-driven stage could be reduced in the retailerdriven stage as a result of better demand management.
3.1.2 The retailer-driven stage (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) . During this second evolutionary stage, auction houses became not only the aggregators of cut flowers, but also trading platforms for producers and retailers. The trading mechanism was the electronic auction clock system, based upon the Dutch auction system, which follows a price-reduction principle. This auction mechanism has the capability of effectively determining price setting by coordinating partnerships with the entire auction-house force within the same supply chain.
In 1989-1994, three e-auction houses were established, designed specifically for retailers. TPAH had been founded in March 1988. Following the achievement of a growth rate of 38.6 percent in the total supply of flowers between 1989 and 1993 (Figure 4) , CHAH was set up in April 1994, with TNAH also being established in the same year. The total transaction quantity throughout the auction lines saw a further significant increase of 38.3 percent between 1993 and 1994, with the main contribution to this market growth having been made by CHAH. The total transaction volume By 1995, the auction houses were accounting for most of the retail sales; the cut-flower market was therefore almost exclusively controlled by the three supply chains referred to above. Thus, the setting up of TCAH in January 1995 actually occurred by accident, with the formation of TCAH arising not out of concern for market forces, but simply as a result of government policy.
With the continuing evolution of the cut-flower industry, the total transaction volume throughout the auction lines had grown by approximately 15.5 percent between 1995 and 1996; however, the contributions to growth had come mainly from TPAH, CHAH, and TNAH, and not from the latest addition to the auction house, TCAH (Figures 4 and 5 ). This represents that the government policy implemented at this time had little effect on market growth. Nevertheless, from 1996 onwards, these four auction houses were together accounting for all market share of the cut-flower industry in Taiwan. It should be noted that during this period, the soaring growth in cut flowers was mainly due to the adoption of the e-auction mechanism.
Based upon the e-auction platform, producers and retailers had begun to form partnerships; thus, it represents a very important period in the overall evolution of the cut-flower industry. With such partnerships, agents in the auction houses were able to engage in reverse integration with producers and in forward integration with retailers based upon fixed auction lines. Thus, auction houses had succeeded in overtaking suppliers to emerge as the more powerful players, in terms of overall procurement decision making based upon customer demand.
In this stage, producers were requested to provide information on the types of flowers that they were planning to provide to auction houses, and in what quantities, one week in advance of the auction date. Retailers usually purchasing their flowers in the neighboring auction houses. Furthermore, partnerships could offer substantial 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 benefits, such as improvements in operational efficiency and a reduction in both transaction costs and surplus cut flowers within the supply chain. Indeed, examples of closer and deeper vertical cooperation were already an established feature of the supply chain evolution within the cut-flower industry. 3.1.3 The e-system-driven period (2003-present) . During this final stage of evolution, the cut-flower industry has become characterized by a much more sophisticated and collaborative structure. Collaboration has evolved during this stage to become an essential mechanism and characteristic of SCM. Through collaboration, formerly dispersed supply chain partners are integrated into a single virtual network with all goals and operational and strategic activities being effectively aligned. Horizontal collaboration across supply chains is supported by the WISH system. The adoption of WISH causes an effect of information pooling and sharing. The attraction of new participants including suppliers and retailers (increasing by 13.9 and 13.5 percent, respectively), can generate positive network effects. The WISH system facilitates such externality effects in the cut-flower supply chains; that is, the system and the community of traders can mutually reinforce each other.
As IT systems continue to become more advanced, the e-supply chain has the capability of leverage the benefits from visibility across supply chains leading to improved performance, appropriate responses to changing demand and increasingly developed retailer services.
KHAH was founded in September 2003, in an attempt to satisfy the requirements of retailers; as a result, many of the nearby producers and retailers were subsequently attracted to trade in cut flowers within KHAH. Thus, whilst total market sales remained stable, there were significant reductions between 2003 and 2004 in the total transaction quantity from growers for CHAH and TNAH. It represents that the introduction of KHAH results in the redistribution of market shares in Taiwan's cut-flower supply chains. 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
Evolutionary process and collaboration
From an holistic viewpoint of the flower market in Taiwan, the development of these five auction houses meant that they were now covering virtually all retail sales, with the traders in these auction houses being widely geographically dispersed throughout the island.
By observing the changing circumstances in the three defining stages described above, we can clearly identify the evolution of the supply chains in Taiwan's cut-flower industry. As described in the foregoing sections, deeper and wider collaboration has continued to develop amongst all partners in the same auction lines, as well as across the various auction lines. It is therefore quite clear from the scenario examined in this study that collaboration is an essential strategic element of modern-day SCM.
The WISH system
The WISH system, which was established in 2002, formally began operations, involving the sharing of raw transaction data, in September 2003. This system comprises of several data marts and a data warehouse engaging in the automatic collection and transmission of daily transaction data from auction clocks in each of the auction houses via the internet (Figure 6 ).
The software used in this system includes PowerPlay Web Server, and Impromptu and Visualizer from Cognos in Canada. The system is also equipped with advanced data analysis tools, such as on-line analytical processing, on-line analytical mining, and decision support system (DSS), enabling it to efficiently integrate and analyze all daily transaction data. There are a total of 12 dimensions in this system, including date, week, type of supplier, location of supplier, location of retailer, flower assortment, flower grade, auction line, container, auction house, celebration (e.g. Valentine's day and so on) and lunar calendar. In addition to these dimensions, a total of 24 performance measures are recorded within the system.
Methodology
In the macro-study with a case, we found that vertical collaboration amongst supply chain members is formulated through the e-auction mechanism, whilst the WISH Figure 6 . The information flow of the WISH system system has also enabled the horizontal collaboration of transaction information across the five auction houses (Figure 7 ). In order to manage both demand and supply, and to reduce daily surpluses, the agents in auction houses can monitor the daily supply of cut flowers from suppliers as well as the transaction volume of retailers. Adopting a micro-study perspective, we go on in this study to verify, and provide insights into, the evolution of market share in the supply chains, and to investigate the effectiveness of the WISH system. The adoption of multiple regression models to examine whether market share has been extended in order to clearly identify the evolution of supply chains based on the time series data collected from the WISH system. It is noted that those adopting the e-auction system have higher annual sales and substantially higher market share than those who elect not to adopt the system (Hartley et al., 2004) ; indeed, the redistribution of market share is seen as a direct effect of the evolution of the network. Clark and Chatterjee (1999) demonstrated that network effects have direct impacts on the evolution of market share, since enhancements to product quality attract more customers, thereby raising market share. From in-depth analyses carried out on e-auction systems in a business-to-business situation, the potential antecedents were categorized as inputs, processes and outcomes, with inputs being considered as the characteristics of suppliers, retailers, and products (Parente et al., 2004) .
Apart from the variable of market share, other variables are considered in this study, including the attributes of both retailers and suppliers and product characteristics. The different sources of supply and demand have direct influences Evolutionary process and collaboration on auction quantity; this represents the evolution of agents within the supply chains, since the evolutionary stage has now shifted from "retailer-driven" to "e-system-driven." The effective reduction in the overall costs arising from waste products through the use of e-auctions further verifies the effectiveness of WISH and its influence on market share.
Data collection
This empirical study adopts a two-phase analysis aimed at exploring the evolution of supply chains, to determine the major implications for SCM. We use transaction data on all participants. The monthly transaction data used in this study, covering the period from January 1998 to July 2008, are retrieved from the WISH system and then divided into two sub-periods; the earlier period, which runs from January 1998 to August 2003, is used to explore the way in which the market shares of TPAH CHAH, TNAH, and TCAH were extension based on different source of supply, sales of retailer, flower characteristics and reducing surplus ratio, whilst the later period, which runs from September 2003 to July 2008, is adopted to examine how TPAH, CHAH, TNAH, and TCAH were affected by the setup of KHAH, the evolution of agents and the performance improvement by WISH were investigated.
Other important data, such as location and type of participants and product characteristics, are also collected by the WISH platform, and since producers and retailers are interconnected by the auction houses through their establishment of contractual relationships, they are requested to provide their current profile. The auction price and volume are automatically generated by the WISH system for each day apart from those days when the auction houses announce that they will be closed. Any surplus flowers cannot be traded on the following day.
Summary of the data
As noted earlier, the variables considered in this paper include surplus ratio, type of supplier, location of supplier, location of retailer, flower assortment, and flower grade (the relationships and comprehensive descriptive statistics of variables are shown in Figure 8 and Table I ). Market share, which indicates the percentage of auction quantity in each auction house, is taken as the dependent variable.
The variables are presented in percentage terms so as to remove all factors relating to trends and seasonality. We adopt the augmented Dickey-Fuller test (Dickey and Fuller, 1981) as the unit root test to examine the stationarity of each variable due to the potential problem of spurious regressions (Granger and Newbold, 1974) . To avoid the problem of spurious regressions, all variables are transformed into the form of ðz t 2 z t21 Þ=z t21 in this study.
The analytical models
This study adopts multiple regression models for the systematic analysis data collected from the WISH system. In order to clearly identify the relative contribution to market share by each of the independent variables, the impacted market share index comprises of a systematic component ð P p k¼1 b kt £ X kt Þ and a stochastic component (e qt ), with m qt, q denoting each auction house: IMDS 110,3
where e qt ¼ P n i¼1 b i e qt2i þ u qt þ P m j¼1 h j u qt2j is the Cochrane-Orcutt procedure; u qt represents the disturbance term; and b i (jb i j , 1) and h j represent the parameters to be estimated for i ¼ 1, 2, . . . , n, j ¼ 1, 2, . . . , m. The Cochrane-Orcutt procedure corrected for autocorrelation in order to satisfy the assumptions of classical linear regression.
In the interpretation of Model 1, the systematic component is a linear combination of the independent variables (X kt ), in which the coefficients b kt correspond with the variable k (k ¼ 1, 2, . . . , p) at time t (t ¼ 1, 2, . . . , 67) for the first period, t ¼ 1, 2, . . . , 58 for the second period). The residual term is also tested to fit the classical normal linear assumptions. All of the analyses are performed using the EVIEW statistical software package.
Results and discussions
We first of all analyze the data covering the period from January 1998 to August 2003 using the ordinary least square method to estimate the coefficients of each model. The models are summarized in Tables II and III. Table II presents the multiple regression models of four auction houses (Models 1-4), and revealing each market share extension from the relative contribution of independent variables.
Certain findings are discernible from the results shown in Table II , the results are summarized in Table IV , and two major points arise from these results:
(1) All auction houses are heavily dependent upon reliable sources of supply.
(2) There was room for improvement in the operational performance of both TPAH and CHAH in the early stages, since their surplus ratios have had negative impacts on the growth rate in market share.
Analysis of the data covering the period from September 2003 to July 2008 reveals the way in which the growth in market shares of TPAH, CHAH, TNAH, and TCAH were affected by the introduction of KHAH, the evolution of agents in the network and Table IV. Three major points arise from these results:
(1) Since KHAH was established by retailer force, and since many nearby producers and retailers carry out their business in KHAH, the growth in the market share of KHAH has had negative impacts on those of TPAH, CHAH, TNAH, and TCAH. (2) The mainly reliable sources of supply have changed in TPAH, CHAH and TNAH, and the reliable sales of retailers also have transferred in CHAH, TNAH and TCAH. (3) Since the surplus ratio has no relevance to the growth rate in market share, there have been improvements in the operational performance of all of the auction houses in this final evolutionary stage.
Observing the comparison of results from two periods, we summarize two important findings. First, the evolution of network in terms of the changes of retailers and suppliers is seen as a direct effect on the dynamics of market share. Second, the operational performance has improved in auction houses since coordination for information sharing is supported by the WISH system. This study provides empirical evidence in the evolution of network and the improvement of operational performance. Based on the general value of presented models, on the one hand, such models can be applied to other industries, such as other agricultural industries and manufacturing domain, for investigating the evolutionary process of supply chains with a longitudinal approach; on the other hand, the characteristics of networks influencing the evolution of supply chains are addressed in terms of most aspects of collaboration through IT.
Conclusions and limitations
This study describes the evolutionary process of supply chains in the cut-flower industry in Taiwan, with particular focus on a discussion of both vertical and horizontal collaboration, enabled by the WISH system. From a macro-study perspective, we divide the evolutionary process into three stages in order to explore the forces that facilitate the evolution of cut-flower supply chains and the types of strategies, behaviours, and relationships that exist within the supply chain.
We find that, similar to other industries, the power has gradually shifted from suppliers to retailers. There is now a greater tendency for the new supply chain strategies to move towards deeper and wider collaboration in an effort to focus more on demand management, with the relationships between the members having changed from the traditional arm's length transactions to long-term partnerships. The behaviour of members is now characterized by mutual trust, commitment and interdependence. Furthermore, the attraction of new suppliers and retailers to the WISH system had generated positive network effects.
We confirm the evolutionary process through our empirical analyses, from a micro-study perspective, using time series data collected from the WISH system. The results reveal that all auction houses are heavily dependent upon reliable sources of supply and that they play a mediating role in the formulation of auction lines which were established on the basis of retailer demand in the earlier stages. However, there is room for improvement in the operational performance of both TPAH and CHAH. The evidence also shows that the operational performance of the auction houses was improved considerably in the later stage, with horizontal collaboration being supported by WISH.
With the continuing evolution of market share, the establishment of a new auction house ultimately had a negative effect on growth in market share of the existing auction houses; this simply reflects the redistribution of existing market share, with our results revealing that the growth rate in the market share of KHAH subsequently had a negative impact on those of TPAH, CHAH, TNAH, and TCAH. There has, however, been a tendency for all auction houses to shift towards greater coordination, applying demand management and transshipment systems across supply chains, and thereby maintaining their own market position without any blurring of their mutual positions.
Considering the problem of the generalization in this research, despite, we adopted an example of Taiwan's cut-flower industry and collectively gathered overall data to investigate the supply chain evolution and collaboration through IT; the fact that this research approach is limited by a case study, whilst the results drawn from this study are confident in evidence.
Managerial implications
This study confirms the supply chain evolution and collaboration through IT in the three evolutionary stages, summarizing some of the important implications as follows.
First, managers need to establish effective inter-firm partnerships based upon horizontal coordination, going beyond the traditional relationship characterized by vertical coordination. Horizontal collaboration has become the new trend in SCM nowadays, with several cases having been reported between some studies (Chan et al., 2004; Mason et al., 2007; Mesquita and Lazzarini, 2008) ; such horizontal collaboration can be overcome by relational governance, enhancing mutual ability to align goals and to craft common strategies (Mesquita and Lazzarini, 2008) .
Horizontal coordination has also been successfully achieved in Taiwan's cut-flower industry, with its establishment having clearly been facilitated by the WISH system, a system which has provided the support needed for the effective integration of traders and supply chains. The effective inter-firm relationships are established on the basis of certain incentives. It is important that within this horizontal coordination, participants can maintain their own market position without any unnecessary blurring of their positions.
Next, the adoption of appropriate IT can assist in the achievement and advancement of supply chain collaboration, since IT plays an enabling role in the sharing of information and knowledge. Focusing on the evolution of IT, compatible technologies have advanced from electronic data interchange (EDI) to web-based and radio frequency identification (RFID)-enabled mechanisms with corresponding collaboration having also evolved from VMI to CPFR and RFID-enabled (Pramatari, 2007) . EDI is a common transaction format which allows enterprises to electronically transmit data (Simchi-Levi et al., 2008) . RFID is an important technology development for the sophisticated replacement for bar codes. Although, RFID is still in the early stages of adoptions, it has been widely supported by some large companies such as HP and Wal-Mart (Simchi-Levi et al., 2008) .
Evolutionary process and collaboration
With the adoption of the e-auction system, the benefits accrued by participants between 1989 and 2003 include rapid growth in sales and improvements in operational performance. Such an e-auction mechanism is particularly useful in cases of uncertain sources of supply (involving, for example, agri-products) or uncertain customer demand (such as the demand of cut-flowers). Furthermore, it is quite clear that the e-auction system can be successful, provided that the participators focus less on price competition, and more on improving their operational and transactional activities, thereby reducing both time and costs (Hartley et al., 2004) .
The WISH system has enabled traders to achieve mutual reinforcement through information sharing, taking advantage of positive network effects to attract new suppliers and retailers, and virtually eliminating flower wastage. However, a related negative network effect has been the reduction in available capacity due to market congestion. To avoid users migrating back to conventional information sources, the WISH system managers should aim to improve technology and increase the capacity of the system to relieve such congestion.
An essential task in modern-day SCM is the selection of the appropriate IT tools that will effectively facilitate collaboration. RFID is now the most widely prevailing technology, and there is still much untapped potential for use in supply chain collaboration. Whilst the WISH web-based platform provides such support for information exchange and collaboration in Taiwan's cut-flower supply chains, RFID technology can also be used to further promote collaboration in unique product identification and in tracing back sources of supply and trading processes.
This study focuses primarily on the evolutionary process of supply chains and vertical and horizontal collaboration through IT in distinct evolutionary stages. There is, as yet, relatively little evidence on horizontal coordination cross supply chains, despite the fact that it is very clear that this is an important trend in SCM. This is an issue which is of considerable interest and importance, clearly in need of further study by the research community. Future studies should try to place greater emphasis on the types of mechanisms which might better facilitate the successful adoption of supply chain collaboration, as well as the types of IT that can provide effective support for collaboration in both vertical and horizontal dimensions. Indeed, network characteristics in terms of most aspects of long-term relationships and coordinative strategies likely have a conspicuous effect on the evolution of supply chains; it deserves enhanced attention in future research.
